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(TTVjjtoj) a ' um i nate particle and alimina fiber as a reinforcing material 
* — in an electrolyte plate. 



i 1 SOLUTION: An aluminium oxide having a porous structure is 

'* manufactured by electrochemically oxidizing metallic Al 1 in 

a sulfuric acid aqueous solution 2. Al remaining without being anodically oxidized is selectively 
dissolved by using a basic aqueous solution 3 such as HaOH. The aluminium oxide formed by anodic 
oxidation is tutned into lithium by using lithium salt 4 such as Li2C03, and is formed as anodic oxidation 
type lithium aluminate, and this is cracked into a submicron particle. Next, an electrolyte plate sheet is 
manufactured by using an organic compound 5 as a binding agent and. a plasticizer, an anodic oxidation 
type lithium particle obtained in a process so far and a lithium aluminate particle 6 except it and an 
additive 7 of either one of base board strength improving alumina fiber and lithium aluminate fiber. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fuel cell, especially relates to the manufacture 
approach, the electrolyte plate for fused carbonate fuel cells, and fused carbonate fuel cell of the 
electrolyte plate for fused carbonate fuel cells. 
[0002] 

[Description of the Prior Art] The fused carbonate fuel cell forms the cell single eel by using the 
separator for dividing the cell which adjoins at the time of a collecting electrode plate, the 
passage formation wavelike plate of fuel gas and oxidant gas, and a laminating on the basis of 
the structure which arranged the cathode which uses as a principal component the anode which 
uses nickel as a principal component up and down and nickel oxide of the ulmin acid lithium 
porous body which is made to carry out impregnation of the melting alkali-metal carbonate, and 
uses it. 

[0003] An electrolyte plate prevents the cross of fuel gas and oxidant gas, or leak out of a cell 
while insulating a positive electrode and a negative electrode electrically, and it has the role 
which holds the fused electrolyte of an ion conductor in a substrate further. In order to fulfill 
such conditions, the porosity substrate which consisted of submicron ulmin acid lithium particles 
is used. Moreover, in order not to check the ionic conduction of a melting carbonate, it is 
supposed that it is required to use an electrolyte plate as much as possible with big porosity. 
[0004] The improvement proposal which raises electrolyte retention volume is made changing 
ceramic particle size and decreasing electrolyte dissipation to the polar zone to such a problem, 
with the electrolyte plate which touches the electrode of the inside which carries out two or more 
sheet laminating, and other electrolyte plates. There is JP,63-284764,A as the example. 
Moreover, the mean particle diameter within a field is changed and it is proposed by JP,4- 
286868,A about the electrolyte plate which gas-seal nature was raised and heightened electrolyte 
maintenance capacity. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there is a possibility that a fused electrolyte 
may localize that the pore distribution in an electrolyte plate is uneven. Moreover, at a part with 
a large pole diameter, since relative capillary force becomes weaker, electrolyte abundance runs 
short, and there is also a possibility that ionic conduction resistance may increase. Furthermore, 
partial creep deformation of an electrolyte plate had also become a problem. 
[0006] The electrolyte held at the electrolyte plate of a fused carbonate fuel cell is the generation 
reaction of creepage, evaporation, or a high resistance corrosion layer etc., and decrease in 
number with operation-time progress. The reduction in electrolytic causes the increment in ionic 
conduction resistance, and causes cell performance degradation. For this reason, electrolyte 



holding power is high and an electrolyte plate with the uniform pore distribution within a field in 
which big and rough pore 1 micrometers or more does not exist is required. 
[0007] In order to solve such a technical problem, this invention can hold many electrolytes, and 
when the resistance to ionic conduction forms pore [ that it is uniform and minor diameter ] 
small, it uses the manufacture approach, the electrolyte plate for fused carbonate fuel cells, and 
fused carbonate fuel cell of the high electrolyte plate for fused carbonate fuel cells of electrolyte 
holding power as an offer plug. 
[0008] 

[Means for Solving the Problem] The manufacture approach of the electrolyte plate for fused 
carbonate fuel cells built over this invention in order to solve such a technical problem The 
anodic oxidation aluminum which carries out anodic oxidation of the metal aluminum substrate 
electrochemically in aqueous acids, and has pore is formed. Carry out selective dissolution of the 
aluminum of the substrate ingredient which remained without oxidizing, remove, and it leaves 
porous anodic oxidation aluminum. Lithiate this anodization aluminum and it considers as the 
ulmin acid lithium of an anodization mold. This anodization type of ulmin acid lithium is 
cracked to a submicron particle, the ulmin acid lithium particle of an anodization mold is formed, 
and it is characterized by creating an electrolyte plate, using this anodization type of ulmin acid 
lithium particle as an electrolyte maintenance ingredient. 

[0009] Moreover, other invention is characterized by creating an electrolyte plate, using the 
mixture of the ulmin acid lithium particle of an anodization mold, and the particle of the ulmin 
acid lithium by anodization generated ** as an electrolyte maintenance ingredient in said 
invention. 

[0010] Moreover, the electrolyte plate for fused carbonate fuel cells concerning this invention is 
characterized by using said anodization type as an electrolyte maintenance ingredient of ulmin 
acid lithium particle, and the alumina fiber as a charge of substrate reinforcing materials or ulmin 
acid lithium fiber. 

[001 1] Moreover, the electrolyte plate for fused carbonate fuel cells concerning other invention 
is characterized by using mixture with the particle of the ulmin acid lithium by said anodization 
type as an electrolyte maintenance ingredient of ulmin acid lithium particle, and anodization 
generated **, the alumina fiber as a charge of substrate reinforcing materials, or ulmin acid 
lithium fiber. 

[0012] Moreover, the electrolyte plate for fused carbonate fuel cells concerning other invention 
Specific surface area by 0.05 to 0.2 micrometers by 0.05 to 1 micrometer Mixture with the ulmin 
acid lithium particle of 10 to 30m2/g, [ the ulmin acid lithium particle and primary particle size 
of an anodization mold whose specific surface area the particle size of the direction of a major 
axis as an electrolyte maintenance ingredient is 60m2/g from 30 ] It is characterized by using the 
alumina fiber as a charge of substrate reinforcing materials, or ulmin acid lithium fiber. 
[0013] Moreover, the electrolyte plate for fused carbonate fuel cells concerning other invention 
is characterized by containing the ulmin acid lithium of an anodization mold 0.3 or more by the 
weight ratio to other ulmin acid lithium particles in invention of said electrolyte plate. 
[0014] Moreover, it is characterized by for the fused carbonate fuel cell concerning this 
invention being a fused carbonate fuel cell equipped with the electrolyte plate and anode which 
carried out the arbitration number-of-sheets laminating, and the cathode, and said electrolyte 
plates being said one of electrolyte plates for fused carbonate fuel cells. 
[0015] 

[Embodiment of the Invention] An aluminum oxide is obtained by electrolyzing in an electrolyte 



water solution by making aluminum into an anode plate. It is possible by using an acidic solution 
for an electrolyte water solution at this time for the oxide skin which the alternative dissolution 
arises and has regular pore structure during electrolysis to be obtained, and to create 1 billion or 
more pores per 1 square millimeter anodic oxidation aluminum (about 0.01 micrometers - 0.001 
micrometers aperture) by control of formation voltage moreover. The lithiation anodization 
aluminum, i.e., the ulmin acid lithium of an anodization mold, whose stability over a carbonate 
improved by lithiating porous mold anodization aluminum with this large surface area is 
obtained. The specific surface area of the ulmin acid lithium particle of the anodization mold of 
0.1 micrometers of mean diameters after passing through crack / classification process is 30- 
60m2/g, and can be increased rather than specific-surface-area of 10-30m 2/g of the ulmin acid 
lithium particle of the diameter of said generated ** by the anodization currently used 
conventionally. 

[0016] If the range of the particle size of the ulmin acid lithium particle of an anodization mold is 
0.05 to 1 micrometer, it is checked that it is satisfactory about pore distribution, porosity, and 
electrolyte plate reinforcement. Since the irregularity which it not only holds an electrolyte by 
the pore between particles, but the particle itself has is the structure suitable for holding an 
electrolyte, the crack particle of the ulmin acid lithium of a porous anodization mold can minor- 
diameter-ize conventionally pore formed into this electrolyte plate. Therefore, electrolyte holding 
power of the electrolyte plate produced using the ulmin acid lithium particle of a porous 
anodization mold improves. This electrolyte plate has still larger surface relief, and since it was 
produced using the particle with a high specific surface area, porosity can enlarge as compared 
with 57 to 63%, and the conventional electrolyte plate. When it uses for a cell, the improvement 
in the engine performance is attained for ionic conduction resistance reduction of an electrolyte 
plate. 
[0017] 

[Example] Drawing 1 is the flow chart of ulmin acid lithium particle production of the 
anodization mold which used the anodization aluminum of this invention as the raw material. A 
process 10 is an anodic oxidation process which metal aluminum 1 is electrochemically oxidized 
in the sulfuric-acid aqueous acids 2, and produces the aluminum oxide of porous structure. A 
process 1 1 is a clearance process to which selective dissolution of the aluminum of the substrate 
ingredient which remained without anodizing is carried out using the basic water solution 
(NaOHaq.) 3. A process 12 is a lithiation process for using as the ulmin acid lithium of an 
anodization mold the aluminum oxide formed of anodization using lithium salt (Li2C03) 4. A 
process 13 is a crushing process which cracks the ulmin acid lithium of an anodization mold to a 
submicron particle. A process 14 as the ulmin acid lithium particle of the anodization mold 
obtained by processing to the organic compound 5 and said process 13 as a binder and a 
plasticizer, the other ulmin acid lithium particle 6, and an additive 7 for the improvement in 
substrate on the strength An alumina fiber, The production process which produces an electrolyte 
plate sheet from either of ulmin acid lithium fiber is expressed. 

[0018] The electrolyte plate producing method concrete as an example (1) is described below. 
Electrolysis with constant current was performed having made into the anode plate 300 to 500 
micrometers [ which performed chemical-polishing processing beforehand ] aluminum sheet 
metal 1, having used a metal mesh as the negative electrode, and cooling with the current density 
of 40 mA/cm2 in the 0.1 sulfuric-acid water solution 2 of M, and 500-micrometer anodized 
coating was produced from 50 micrometers in thickness. Since the substrate part of the obtained 
anodized coating was metal aluminum, in the 1 sodium-hydroxide water solution 3 of M, it was 



left for 15 hours, and dissolution clearance of the aluminum was carried out, it washed and dried, 
and it obtained the anodic oxidation aluminum of porous structure. This oxide was heated at 650 
to 750 degrees C under air or a carbon-dioxide-gas ambient atmosphere with the lithium 
carbonate 4 of an amount weight ratio 5 times for 240 hours, and lithiation processing was 
performed. In this way, the ulmin acid lithium of the made anodization mold was cracked with 
the ball mill for 8 hours, it classified after that, and the path of the direction of a major axis 
produced the ulmin acid lithium particle of a 0.05 to 1 micrometer anodization mold. 
[0019] 270g of ulmin acid lithiums 6 formed in the solution 5 of the organic compound made to 
dissolve polyvinyl-butyral 40ml in a mixed organic solvent (ethyl alcohol 300ml and butyl 
alcohol 100ml) without depending the above-mentioned process on anodization with a primary 
particle size of 0.1 micrometers by 1 15g of ulmin acid lithium particles of an anodization mold 
with a primary particle diameter of about 0.1 micrometers and specific-surface-area of 20m 2/g 
pass was added, and it mixed with the ball mill for 4 hours. Then, the fiber 7 for substrate 
reinforcement which added lOOg of 60-micrometer alumina fibers 7 to butyl alcohol 120ml from 
the diameter of 20 micrometers, and was cracked with the ball mill for 2 hours was added, and it 
mixed for further 4 hours, and considered as the electrolyte plate slurry. And after carrying out 
viscosity control, the electrolyte plate sheet was produced with the doctor blade method (shaping 
of "fine ceramics and CMC pp.2 19-223 written by organic material" Katsuyoshi Saito). 
[0020] The method of producing a conventional-type electrolyte plate is shown below as an 
example of a comparison (1). With a primary particle size of 0.1 micrometers ulmin acid lithium 
380g was added to the solution made to dissolve polyvinyl-butyral 40ml in a mixed organic 
solvent (ethyl alcohol 300ml and butyl alcohol 100ml), and it mixed with the ball mill for 4 
hours. The substrate reinforcement fiber which added lOOg of 60-micrometer alumina fibers 7 
from the butyl alcohol 120ml and the diameter of 20 micrometers, and was cracked with the ball 
mill for 2 hours was added, and it mixed for further 4 hours, and considered as the slurry for 
electrolyte plates, and the electrolyte plate sheet was produced with the doctor blade method 
after viscosity control. 

[0021] After heat-treating at 650 degrees C under an air ambient atmosphere for 3 hours about 
the example 1 which is this electrolyte plate and carrying out the pyrolysis of the organic binder, 
pore distribution is measured, and the result compared with the example of a comparison (1) 
which is a conventional type is shown in drawing 2 . Porosity of an example (1) is improving 
about 7% from the example of a comparison (1), and most big and rough holes with a pole 
diameter of 1 micrometers or more do not exist. Moreover, the pore distribution within a field 
was almost uniform. 

[0022] The effect which the weight ratio of the ulmin acid lithium particle of an anodization 
mold and other ulmin acid lithium particles has on electrolyte plate porosity is shown in drawing 
3 . When the weight ratio of the ulmin acid lithium of an anodization mold to other ulmin acid 
lithiums exceeded 0.3, it turned out that it is in the inclination for porosity to increase. It turned 
out that the porosity which exceeds 60% in the 0.3 or more range is secured. The range of 0.4-1.5 
is desirable at a weight ratio. 

[0023] An arbitration number-of-sheets laminating is carried out. the electrolyte plate of an 
example (1) and the example of a comparison (1) - two to four sheets - It assembles, the single 
eel, i.e., fused carbonate fuel cell, of basic structure which arranged the nickel system porous 
body anode and the nickel oxide system porous body cathode up and down. Air-carbon dioxide 
gas was supplied as humidification hydrogen-carbon dioxide gas and oxidizing agent gas as fuel 
gas, and the generation-of-electrical-energy trial was performed at the temperature of 650 



degrees C, using the eutectic carbonate of lithium :potassium =62:38 (mole ratio) as an electrolyte. 
[0024] The result of having run continuously the eel A using the electrolyte plate of an example 
(1) and the eel B which used the electrolyte plate of the example of a comparison (1) under 
current density 150 mA/cm2, 60% of fuel utilization rates, 30% of oxidizer utilization factors, 
and ordinary pressure is shown in drawing 4 . In the eel A using an example (1), performance 
degradation is not seen to electromotive force lowering of 13mV per 1000 hours having arisen in 
the eel B which, as a result, used the example of a comparison (1). Also in electromotive force, 
the example (1) is changing highly. This is considered because the porosity of an electrolyte 
plate increased, and resistance fell, and electrolyte holding power improved and degradation with 
the passage of time became small. 
[0025] 

[Effect of the Invention] Since, as for the electrolyte plate for fused carbonate fuel cells of this 
invention, the particle size of the direction of a major axis is using 0.05 to 1 micrometer lithiation 
anodic oxidation aluminum for a constituent particle, ****** of the electrolyte under cell 
operation can be lessened and the initial engine performance of a cell can be maintained for a 
long period of time. Moreover, since high porosity is more possible than the conventional 
electrolyte plate, a cell with the high engine performance with low internal resistance is 
realizable. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to a fuel cell, especially relates to the manufacture 
approach, the electrolyte plate for fused carbonate fuel cells, and fused carbonate fuel cell of the 
electrolyte plate for fused carbonate fuel cells. 



PRIOR ART 



[Description of the Prior Art] The fused carbonate fuel cell forms the cell single eel by using the 
separator for dividing the cell which adjoins at the time of a collecting electrode plate, the 
passage formation wavelike plate of fuel gas and oxidant gas, and a laminating on the basis of 
the structure which arranged the cathode which uses as a principal component the anode which 
uses nickel as a principal component up and down and nickel oxide of the ulmin acid lithium 
porous body which is made to carry out impregnation of the melting alkali-metal carbonate, and 
uses it. 

[0003] An electrolyte plate prevents the cross of fuel gas and oxidant gas, or leak out of a cell 
while insulating a positive electrode and a negative electrode electrically, and it has the role 
which holds the fused electrolyte of an ion conductor in a substrate further. In order to fulfill 
such conditions, the porosity substrate which consisted of submicron ulmin acid lithium particles 
is used. Moreover, in order not to check the ionic conduction of a melting carbonate, it is 
supposed that it is required to use an electrolyte plate as much as possible with big porosity. 
[0004] The improvement proposal which raises electrolyte retention volume is made changing 
ceramic particle size and decreasing electrolyte dissipation to the polar zone to such a problem, 
with the electrolyte plate which touches the electrode of the inside which carries out two or more 
sheet laminating, and other electrolyte plates. There is JP,63-284764,A as the example. 
Moreover, the mean particle diameter within a field is changed and it is proposed by JP,4- 



286868,A about the electrolyte plate which gas-seal nature was raised and heightened electrolyte 
maintenance capacity. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since, as for the electrolyte plate for fused carbonate fuel cells of this 
invention, the particle size of the direction of a major axis is using 0.05 to 1 micrometer lithiation 
anodic oxidation aluminum for a constituent particle, ****** of the electrolyte under cell 
operation can be lessened and the initial engine performance of a cell can be maintained for a 
long period of time. Moreover, since high porosity is more possible than the conventional 
electrolyte plate, a cell with the high engine performance with low internal resistance is 
realizable. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, there is a possibility that a fused electrolyte 
may localize that the pore distribution in an electrolyte plate is uneven. Moreover, at a part with 
a large pole diameter, since relative capillary force becomes weaker, electrolyte abundance runs 
short, and there is also a possibility that ionic conduction resistance may increase. Furthermore, 
partial creep deformation of an electrolyte plate had also become a problem. 
[0006] The electrolyte held at the electrolyte plate of a fused carbonate fuel cell is the generation 
reaction of creepage, evaporation, or a high resistance corrosion layer etc., and decrease in 
number with operation-time progress. The reduction in electrolytic causes the increment in ionic 
conduction resistance, and causes cell performance degradation. For this reason, electrolyte 
holding power is high and an electrolyte plate with the uniform pore distribution within a field in 
which big and rough pore 1 micrometers or more does not exist is required. 
[0007] In order to solve such a technical problem, this invention can hold many electrolytes, and 
when the resistance to ionic conduction forms pore [ that it is uniform and minor diameter ] 
small, it uses the manufacture approach, the electrolyte plate for fused carbonate fuel cells, and 
fused carbonate fuel cell of the high electrolyte plate for fused carbonate fuel cells of electrolyte 
holding power as an offer plug. 



MEANS 



[Means for Solving the Problem] The manufacture approach of the electrolyte plate for fused 
carbonate fuel cells built over this invention in order to solve such a technical problem The 
anodic oxidation aluminum which carries out anodic oxidation of the metal aluminum substrate 
electrochemically in aqueous acids, and has pore is formed. Carry out selective dissolution of the 
aluminum of the substrate ingredient which remained without oxidizing, remove, and it leaves 
porous anodic oxidation aluminum. Lithiate this anodization aluminum and it considers as the 
ulmin acid lithium of an anodization mold. This anodization type of ulmin acid lithium is 
cracked to a submicron particle, the ulmin acid lithium particle of an anodization mold is formed, 
and it is characterized by creating an electrolyte plate, using this anodization type of ulmin acid 
lithium particle as an electrolyte maintenance ingredient. 

[0009] Moreover, other invention is characterized by creating an electrolyte plate, using the 
mixture of the ulmin acid lithium particle of an anodization mold, and the particle of the ulmin 



acid lithium by anodization generated ** as an electrolyte maintenance ingredient in said 
invention. 

[0010] Moreover, the electrolyte plate for fused carbonate fuel cells concerning this invention is 
characterized by using said anodization type as an electrolyte maintenance ingredient of ulmin 
acid lithium particle, and the alumina fiber as a charge of substrate reinforcing materials or ulmin 
acid lithium fiber. 

[001 1] Moreover, the electrolyte plate for fused carbonate fuel cells concerning other invention 
is characterized by using mixture with the particle of the ulmin acid lithium by said anodization 
type as an electrolyte maintenance ingredient of ulmin acid lithium particle, and anodization 
generated **, the alumina fiber as a charge of substrate reinforcing materials, or ulmin acid 
lithium fiber. 

[0012] Moreover, the electrolyte plate for fused carbonate fuel cells concerning other invention 
Specific surface area by 0.05 to 0.2 micrometers by 0.05 to 1 micrometer Mixture with the ulmin 
acid lithium particle of 10 to 30m2/g, [ the ulmin acid lithium particle and primary particle size 
of an anodization mold whose specific surface area the particle size of the direction of a major 
axis as an electrolyte maintenance ingredient is 60m2/g from 30 ] It is characterized by using the 
alumina fiber as a charge of substrate reinforcing materials, or ulmin acid lithium fiber. 
[0013] Moreover, the electrolyte plate for fused carbonate fuel cells concerning other invention 
is characterized by containing the ulmin acid lithium of an anodization mold 0.3 or more by the 
weight ratio to other ulmin acid lithium particles in invention of said electrolyte plate. 
[0014] Moreover, it is characterized by for the fused carbonate fuel cell concerning this 
invention being a fused carbonate fuel cell equipped with the electrolyte plate and anode which 
carried out the arbitration number-of-sheets laminating, and the cathode, and said electrolyte 
plates being said one of electrolyte plates for fused carbonate fuel cells. 
[0015] 

[Embodiment of the Invention] An aluminum oxide is obtained by electrolyzing in an electrolyte 
water solution by making aluminum into an anode plate. It is possible by using an acidic solution 
for an electrolyte water solution at this time for the oxide skin which the alternative dissolution 
arises and has regular pore structure during electrolysis to be obtained, and to create 1 billion or 
more pores per 1 square millimeter anodic oxidation aluminum (about 0.01 micrometers - 0.001 
micrometers aperture) by control of formation voltage moreover. The lithiation anodization 
aluminum, i.e., the ulmin acid lithium of an anodization mold, whose stability over a carbonate 
improved by lithiating porous mold anodization aluminum with this large surface area is 
obtained. The specific surface area of the ulmin acid lithium particle of the anodization mold of 
0.1 micrometers of mean diameters after passing through crack / classification process is 30- 
60m2/g, and can be increased rather than specific-surface-area of 10-30m 2/g of the ulmin acid 
lithium particle of the diameter of said generated ** by the anodization currently used 
conventionally. 

[0016] If the range of the particle size of the ulmin acid lithium particle of an anodization mold is 
0.05 to 1 micrometer, it is checked that it is satisfactory about pore distribution, porosity, and 
electrolyte plate reinforcement. Since the irregularity which it not only holds an electrolyte by 
the pore between particles, but the particle itself has is the structure suitable for holding an 
electrolyte, the crack particle of the ulmin acid lithium of a porous anodization mold can minor- 
diameter-ize conventionally pore formed into this electrolyte plate. Therefore, electrolyte holding 
power of the electrolyte plate produced using the ulmin acid lithium particle of a porous 
anodization mold improves. This electrolyte plate has still larger surface relief, and since it was 



produced using the particle with a high specific surface area, porosity can enlarge as compared 
with 57 to 63%, and the conventional electrolyte plate. When it uses for a cell, the improvement 
in the engine performance is attained for ionic conduction resistance reduction of an electrolyte 
plate. 



EXAMPLE 



[Example] Drawing 1 is the flow chart of ulmin acid lithium particle production of the 
anodization mold which used the anodization aluminum of this invention as the raw material. A 
process 10 is an anodic oxidation process which metal aluminum 1 is electrochemically oxidized 
in the sulfiiric-acid aqueous acids 2, and produces the aluminum oxide of porous structure. A 
process 1 1 is a clearance process to which selective dissolution of the aluminum of the substrate 
ingredient which remained without anodizing is carried out using the basic water solution 
(NaOHaq.) 3. A process 12 is a lithiation process for using as the ulmin acid lithium of an 
anodization mold the aluminum oxide formed of anodization using lithium salt (Li2C03) 4. A 
process 13 is a crushing process which cracks the ulmin acid lithium of an anodization mold to a 
submicron particle. A process 14 as the ulmin acid lithium particle of the anodization mold 
obtained by processing to the organic compound 5 and said process 13 as a binder and a 
plasticizer, the other ulmin acid lithium particle 6, and an additive 7 for the improvement in 
substrate on the strength An alumina fiber, The production process which produces an electrolyte 
plate sheet from either of ulmin acid lithium fiber is expressed. 

[0018] The electrolyte plate producing method concrete as an example (1) is described below. 
Electrolysis with constant current was performed having made into the anode plate 300 to 500 
micrometers [ which performed chemical-polishing processing beforehand ] aluminum sheet 
metal 1, having used a metal mesh as the negative electrode, and cooling with the current density 
of 40 mA/cm2 in the 0.1 sulfuric-acid water solution 2 of M, and 500-micrometer anodized 
coating was produced from 50 micrometers in thickness. Since the substrate part of the obtained 
anodized coating was metal aluminum, in the 1 sodium-hydroxide water solution 3 of M, it was 
left for 15 hours, and dissolution clearance of the aluminum was carried out, it washed and dried, 
and it obtained the anodic oxidation aluminum of porous structure. This oxide was heated at 650 
to 750 degrees C under air or a carbon-dioxide-gas ambient atmosphere with the lithium 
carbonate 4 of an amount weight ratio 5 times for 240 hours, and lithiation processing was 
performed. In this way, the ulmin acid lithium of the made anodization mold was cracked with 
the ball mill for 8 hours, it classified after that, and the path of the direction of a major axis 
produced the ulmin acid lithium particle of a 0.05 to 1 micrometer anodization mold. 
[0019] 270g of ulmin acid lithiums 6 formed in the solution 5 of the organic compound made to 
dissolve polyvinyl-butyral 40ml in a mixed organic solvent (ethyl alcohol 300ml and butyl 
alcohol 100ml) without depending the above-mentioned process on anodization with a primary 
particle size of 0.1 micrometers by 1 15g of ulmin acid lithium particles of an anodization mold 
with a primary particle diameter of about 0.1 micrometers and specific-surface-area of 20m 2/g 
pass was added, and it mixed with the ball mill for 4 hours. Then, the fiber 7 for substrate 
reinforcement which added lOOg of 60-micrometer alumina fibers 7 to butyl alcohol 120ml from 
the diameter of 20 micrometers, and was cracked with the ball mill for 2 hours was added, and it 
mixed for further 4 hours, and considered as the electrolyte plate slurry. And after carrying out 
viscosity control, the electrolyte plate sheet was produced with the doctor blade method (shaping 
of "fine ceramics and CMC pp.2 1 9-223 written by organic material" Katsuyoshi Saito). 



[0020] The method of producing a conventional-type electrolyte plate is shown below as an 
example of a comparison (1). With a primary particle size of 0.1 micrometers ulmin acid lithium 
380g was added to the solution made to dissolve polyvinyl -butyral 40ml in a mixed organic 
solvent (ethyl alcohol 300ml and butyl alcohol 100ml) ? and it mixed with the ball mill for 4 
hours. The substrate reinforcement fiber which added lOOg of 60-micrometer alumina fibers 7 
from the butyl alcohol 120ml and the diameter of 20 micrometers, and was cracked with the ball 
mill for 2 hours was added, and it mixed for further 4 hours, and considered as the slurry for 
electrolyte plates, and the electrolyte plate sheet was produced with the doctor blade method 
after viscosity control. 

[0021] After heat-treating at 650 degrees C under an air ambient atmosphere for 3 hours about 
the example 1 which is this electrolyte plate and carrying out the pyrolysis of the organic binder, 
pore distribution is measured, and the result compared with the example of a comparison (1) 
which is a conventional type is shown in drawing 2 . Porosity of an example (1) is improving 
about 7% from the example of a comparison (1), and most big and rough holes with a pole 
diameter of 1 micrometers or more do not exist. Moreover, the pore distribution within a field 
was almost uniform. 

[0022] The effect which the weight ratio of the ulmin acid lithium particle of an anodization 
mold and other ulmin acid lithium particles has on electrolyte plate porosity is shown in drawing 
3 . When the weight ratio of the ulmin acid lithium of an anodization mold to other ulmin acid 
lithiums exceeded 0.3, it turned out that it is in the inclination for porosity to increase. It turned 
out that the porosity which exceeds 60% in the 0.3 or more range is secured. The range of 0.4-1.5 
is desirable at a weight ratio. 

[0023] An arbitration number-of-sheets laminating is carried out. the electrolyte plate of an 
example (1) and the example of a comparison (1) « two to four sheets — It assembles, the single 
eel, i.e., fused carbonate fuel cell, of basic structure which arranged the nickel system porous 
body anode and the nickel oxide system porous body cathode up and down. Air-carbon dioxide 
gas was supplied as humidification hydrogen-carbon dioxide gas and oxidizing agent gas as fuel 
gas, and the generation-of-electrical-energy trial was performed at the temperature of 650 
degrees C, using the eutectic carbonate of lithiumrpotassium =62:38 (mole ratio) as an electrolyte. 
[0024] The result of having run continuously the eel A using the electrolyte plate of an example 
(1) and the eel B which used the electrolyte plate of the example of a comparison (1) under 
current density 1 50 mA/cm2, 60% of fuel utilization rates, 30% of oxidizer utilization factors, 
and ordinary pressure is shown in drawing 4 . In the eel A using an example (1), performance 
degradation is not seen to electromotive force lowering of 13m V per 1000 hours having arisen in 
the eel B which, as a result, used the example of a comparison (1). Also in electromotive force, 
the example (1) is changing highly. This is considered because the porosity of an electrolyte 
plate increased, and resistance fell, and electrolyte holding power improved and degradation with 
the passage of time became small. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is process drawing showing the manufacture flow of the electrolyte plate for fused 
carbonate fuel cells of this invention. 

[Drawing 2) It is a pore distribution map after debinder baking of the electrolyte plate for fused 
carbonate fuel cells of this invention, and a conventional-type electrolyte plate. 



[Drawing 3] It is the graph which shows the weight ratio of an anodization mold ulmin acid 

lithium to an ulmin acid lithium, and the relation of electrolyte plate porosity. 

[Drawing 4] It is the graph which shows an engine-performance change of the fused carbonate 

fuel cell using the electrolyte plate of this invention and the conventional electrolyte plate with 

the passage of time. 

[Description of Notations] 

1 Aluminum 

2 0.1M Sulfuric- Acid Water Solution 

3 1M Sodium-Hydroxide Water Solution 

4 Lithium Carbonate 

5 Organic Compound 

6 Ulmin Acid Lithium 

7 Reinforcement Fiber 

10 Anodic Oxidation Process 

1 1 Aluminum Clearance Process 

12 Lithiation Process 

13 Crushing Process 

14 Electrolyte Sheet Production Process 



CLAIMS 



[Claim(s)] 

[Claim 1] The anodic oxidation aluminum which carries out anodic oxidation of the metal 
aluminum substrate electrochemically in aqueous acids, and has pore is formed. Carry out 
selective dissolution of the aluminum of the substrate ingredient which remained without 
oxidizing, remove, and it leaves porous anodic oxidation aluminum. Lithiate this anodization 
aluminum and it considers as the ulmin acid lithium of an anodization mold. Crack this 
anodization type of ulmin acid lithium to a submicron particle, and the ulmin acid lithium 
particle of an anodization mold is formed. The manufacture approach of the electrolyte plate for 
fused carbonate fuel cells characterized by creating an electrolyte plate, using this anodization 
type of ulmin acid lithium particle as an electrolyte maintenance ingredient. 
[Claim 2] The manufacture approach of the electrolyte plate for fused carbonate fuel cells 
characterized by creating an electrolyte plate in claim 1, using the mixture of the ulmin acid 
lithium particle of an anodization mold, and the particle of the ulmin acid lithium by anodization 
generated ** as an electrolyte maintenance ingredient. 

[Claim 3] The electrolyte plate for fused carbonate fuel cells characterized by using the 
anodization type according to claim 1 as an electrolyte maintenance ingredient of ulmin acid 
lithium particle, and the alumina fiber as a charge of substrate reinforcing materials or ulmin acid 
lithium fiber. 

[Claim 4] The electrolyte plate for fused carbonate fuel cells characterized by using mixture with 
the particle of the ulmin acid lithium by the anodization type according to claim 1 as an 
electrolyte maintenance ingredient of ulmin acid lithium particle, and anodization generated **, 
the alumina fiber as a charge of substrate reinforcing materials, or ulmin acid lithium fiber. 
[Claim 5] The electrolyte plate for fused carbonate fuel cells with which specific surface area is 
characterized by mixture with the ulmin acid lithium particle of 10 to 30m2/g, and using the 
alumina fiber as a charge of substrate reinforcing materials, or ulmin acid lithium fiber by 0.05 to 



0.2 micrometers by the ulmin acid lithium particle and primary particle size of an anodization 
mold whose specific surface area the particle size of the direction of a major axis as an 
electrolyte maintenance ingredient is 60m2/g from 30 in 0.05 to 1 micrometer. 
[Claim 6] The electrolyte plate for fused carbonate fuel cells characterized by containing the 
ulmin acid lithium of an anodization mold 0.3 or more by the weight ratio to other ulmin acid 
lithium particles in claim 4 or 5. 

[Claim 7] It is the fused carbonate fuel cell characterized by said electrolyte plate being an 
electrolyte plate for fused carbonate fuel cells according to claim 3 to 6 in the fused carbonate 
fuel cell equipped with the electrolyte plate and anode which carried out the arbitration number- 
of-sheets laminating, and the cathode. 
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